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Recently, the consumption of Xylopia aethiopica fruits has gained popularity, especially among the 
Igbos of South Eastern Nigeria. This study focused on the implication of the consumption of Xylopia 
aethiopica fruits on hematological parameters using Wistar rats as a model. The fruits of Xylopia 
aethiopica were purchased, air-dried, and extracted using Soxhlet apparatus and ethanol as solvent. 
The median lethal dose (LDso) of the extract was determined using the standard method. Thirty Wistar 
rats were divided into five groups of six rats each. Animals in groups A, B, C, and D were 
administered 130 mg/kg, 259 mg/kg, 389 mg/kg, and 518 mg/kg body weight of X. aethiopica fruit 
extract respectively, while those in group E received normal feeds and water only. The administration 
was done once daily for 28 days via the oral route. Hematological parameters were investigated using 
standard methods. The results showed that the extract significantly increased red blood cell 
parameters but decreased white blood cell parameters, especially at high doses. This result indicates 
that Xylopia aethiopica fruits possessed erythropoietic properties and can be used to boost blood 
levels, especially in anemia patients. However, the plant extract possessed the propensity to weaken 
the immune system due to the significant decrease observed in the white blood cell (WBC) 
parameters. 
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INTRODUCTION 


Hematopoiesis is the production of all types of blood Weissman, 1994). Prenatally, hematopoiesis occurs 
cells including formation, development, and in the yolk sack, then in the liver, and lastly in the 
differentiation of blood cells (Morrison and bone marrow. In the normal situation, hematopoiesis 
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Figure 1. Xylopia aethiopica Fruit (Ogbuagu et al., 2020a). 


in adults occurs in the bone marrow and lymphatic 
tissues (Birbrair and Frenette, 2016). All types of 
blood cells are derived from primitive cells (stem 
cells) that are pluripotent (they have the potential to 
develop into all types of blood cells). In a healthy 
adult person, approximately 10''-10'? new blood 
cells are produced daily to maintain steady-state 
levels in the peripheral circulation (Morrison and 
Weissman, 1994). Anemia increases in prevalence 
and severity as renal function decreases, it 
becomes much more common at a_ reduced 
glomerular filtration rate (Airaodion et al., 2019a). 
This defect in red blood cell production is largely 
explained by the inability of the failing kidneys to 
secrete the hormone erythropoietin. This hormone is 
a necessary stimulus for the normal bone marrow to 
produce red blood cells (Airaodion and Ogbuagu, 
2020). Several other factors have been reported to 
cause anemia (Airaodion et al., 2019a). 

Xylopia aethiopica Dunal (Annonaceae) is an 
aromatic plant commonly known as “African 
pepper’, “Ethiopia or Negro pepper’. It has been 
used in Europe, Asia, and Africa as a pepper 
substitute and spice in local cooking. In Nigeria, the 
common local names used in different languages to 
refer to this plant are: “Kimba” in Hausa, “Eeru” in 
Yoruba, and “Uda” in Igbo (Abolaji et al., 2007). 
Various parts of the plant have been traditionally 
employed in different therapeutic preparations. The 


mature fruits of green color take a brown-black 
coloration after drying and are used as spices (Fall 
et al., 2003; Ogunkunle and Ladejobi, 2006). 
Xylopia aethiopica (Dunal) is a slim, tall tree of 
about 60—70 cm in diameter that can reach up to 
15-30 m tall, with a straight stem and a slightly 
stripped or smooth bark. The fruits are rather small 
and look like twisted bean-pods. When dry, the fruit 
turns dark brown, cylindrical, 2.5 to 5 cm long, and 4 
to 6 mm thick. The contours of the fruits are visible 
from the outside. Each pod contains 5 to 8 kidney- 
shaped fruits of approximately 5 mm in length. The 
hull is aromatic, but not the fruits (Tairu et al., 1999). 
The taxonomical classification of the plant includes: 


Kingdom - Plantae 
Subkingdom - Viridiplantae 
Infra-kingdom _ Streptophyta 
Super-division - Embryophyta 
Division _ Tracheophyta 
Subdivision - Spermatophytina 
Class - Magnoliopsida 
Superorder - Magnolianae 

Order - Magnoliales 

Family - Annonaceae 

Genus - Xylopia L 

Species - X. aethiopica 


Xylopia aethiopica fruit (Figure 1) is known to have 
myriad chemical constituents with diverse 
therapeutic and pharmacological properties. These 
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compounds, most of which have been isolated and 
characterized, including saponins, sterols, 
carbohydrates, glycosides, mucilage, acidic 
compounds, tannins, balsams, cardiac glycosides, 
volatile aromatic oils, phenols (Esekhiagbe et al., 
2009; John-Dewole et al., 2012), alkaloids, rutin and 
fixed oils (Asekun and Kunle, 2004; Nwaichi and 
Igbinobaro, 2012). The plant also contains vitamins 
A, B, C, D, and E, and proteins together with high 
amounts of minerals like copper, manganese, and 
zinc (John-Dewole et al., 2012; Nwaichi and 
Igbinobaro, 2012). The effect of Xylopia aethiopica 
fruit on animals’ body weight and _ glucose 
concentration (Ogbuagu et al., 2020b) as well as 
lipid profile (Ogbuagu et al., 2020c) of animals has 
been reported. The fruit has also been reported to 
induce hepatotoxicity (Ogbuagu et al., 2021a), as 
well as renal toxicity (Ogbuagu et al., 2021b). This 
study, therefore, sought to investigate its effect on 
the hematological parameters of Wistar rats. 


MATERIALS AND METHODS 
Collection and Authentication of Plant Materials 


The fruits of Xylopia aethiopica were obtained from 
the new market in Aba, Abia State, and were 
identified and authenticated by Prof. (Mrs) Margaret 
Bassey of the Department of Botany and Ecological 
Studies, the University of Uyo with the voucher 
number UU/PH/4e. The plant was deposited in the 
Herbarium of the Department of Pharmacognosy 
and Natural Medicine, University of Uyo, Akwa-lbom 
State, Nigeria. 


Extraction of Plant Materials 


The extraction was carried out in the Post-graduate 
Laboratory of the Department of Pharmacognosy 
and Natural Medicine, Faculty of Pharmacy, 
University of Uyo, Nigeria. It was carried out 
according to the method described by Ogbuagu et 
al. (2020a). The fruits were washed under running 
tap water to remove contaminants and air-dried. The 
plant material was pulverized using a laboratory 
blender to provide a greater surface area. The 
pulverized plant material was macerated in 250 mL 
of 99.8% ethanol (Sigma Aldrich) contained in a 
round bottom flask, which was then attached to a 
Soxhlet extractor coupled with condenser and 
heating mantle (lsomantle). It was then loaded into 


the thimble, which is placed inside the Soxhlet 
extractor. The sidearm is lagged with glass wool. 
The mixture was heated using the heating mantle 
(Isomantle) at 60 °C and as the temperature 
increases, it begins to evaporate, moving through 
the apparatus to the condenser. The condensate 
then drips into the reservoir containing the thimble. 
Once the level of solvent reaches the siphon it pours 
back into the flask and the cycle begins again. This 
continues until it is exhaustively extracted. The 
process runs for a total of 13 hours. Once it was set 
up, it was left to run without interruption as long as 
water and power supply was not interrupted. The 
equipment was turned on and off and overnight 
running was not permitted, and the time split over 
several days. The extract was poured into a 1000 
mL beaker and concentrated to dryness in a water 
bath (A3672- Graffin Student Water Bath) at 35 °C. 
The total weight of the marc (residue) and the 
concentrated extract was recorded, these processes 
took several days. The dried extract was preserved 
in the refrigerator at 4°C for further analysis. 


Determination of Median Lethal Dose (LD50) 


The median lethal dose (LDso) of the extract was 
estimated using albino mice according to the 
method described by Airaodion et al. (2019b). This 
method involves two phases: 

In Phase one, five groups containing five mice each 
weighing between 20 g and 27g fasted for 18 hours. 
They were respectively administered 1000 mg/kg, 
2000 mg/kg, 3000 mg/kg, 4000 mg/kg, and 5000 
mg/kg body weight intraperitoneally (i.0) and were 
observed for physical signs of toxicity and mortality 
for 24 hours. A dose of 1000 mg/kg recorded 0% 
mortality while 2000 mg/kg, 3000 mg/kg 4000 mg/kg 
and 5000 mg/kg recorded 100% mortality within 24 
hours. Based on the value of phase one, phase two 
was conducted. 

In Phase two, twenty-five albino mice weighing 
between 20 - 27g were grouped into five of five mice 
per group and were fasted for 18 hours. Each group 
was administered 1200 mg/kg, 1400 mg/kg 1600 
mg/kg, 1800 mg/kg, and 2000 mg/kg body weight 
intraperitoneally (i.6) and was observed for physical 
signs of toxicity and mortality within 24 hours. 1200 
mg/kg recorded 0% mortality while 1400 mg/kg, 
1600 mg/kg, 1800 mg/kg and 2000 mg/kg recorded 
100% mortality within 24 hours. The LDso was 
calculated as geometrical means of the maximum 
dose producing 0% (a) and the minimum dose 


producing 100% mortality (b). 


LDso = Jab 


EXPERIMENTAL DESIGN 


Thirty Wistar rats obtained from the University of 
Uyo, Nigeria were used for this study. They were 
acclimatized for seven days’ before’ the 
commencement of the experiment. They were 
weighed and divided into five groups of six rats 
each. Groups A, B, C, D served as the experimental 
groups, while group E served as the control. 
Animals in group A were administered 130 mg/kg 
body weight (10% of LDso) of X. aethiopica fruit 
extract, those in group B were administered 259 
mg/kg body weight (20% of LDso) of X. aethiopica 
fruit extract, those in group C were administered 389 
mg/kg body weight (30% of LDso) of X. aethiopica 
fruit extract, those in group D were administered 518 
mg/kg body weight (40% of LDso) of X. aethiopica 
fruit extract, while those in group E (control) 
received normal feeds and water only. The 
administration was done once daily for 28 days via 
the oral route. At the end of 28 days of treatment, 
animals were sacrificed under ether anesthesia in a 
desiccator after an overnight fast. Blood samples 
were collected via cardiac puncture. 


DETERMINATION OF 
PARAMETERS 


HAEMATOLOGICAL 


Estimation of Hemoglobin (Hb) Concentration 


The internationally recommended method of 
hemoglobin-cyanide was used _ to_ estimate 
hemoglobin (ICSH, 1996). 

Calculation: 

Hb (g/100 mL) = A540 test sample x 15.06 
(Std.Conc.as stamped on the vial x 0.25) A540 
standard 


Determination of Hematocrit or Packed Cell 
Volume (PCV) 


This was determined by the method of ICSH (1996). 
Capillary tubes of 100 mm length and an internal 
diameter of 1 mm were filled up to 75 mm with blood 
containing EDTA, closed, and spun for 5 minutes at 
12000 g. the PCV was read using the 
microhematocrit reader. As the original column of 
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blood in the tube is 100 mm long, the volume of the 
packed cell is read directly as a percentage. 


Determination of Total Erythrocyte (RBC) Count 


An improved Neubauer’s counting chamber was 
used for counting RBC (Baker and Silverton, 1982). 


Determination of Erythrocyte Indices 


The erythrocyte indices were calculated according 
to the following formula as described by (Jain, 
1986): 

Mean Corpuscular Volume (MCV) (u°) = PCV (%) + 
RBC (10°/mm*) x 10 

Mean Hemoglobin Concentration (MCH) (pg) = Hb 
(g/100 mL) + RBC (10%/mm?) x 10 

Mean Corpuscular Hemoglobin Concentration 
(MCHC) (%) = Hb (g/ 100 mL) + PCV (%) x 10 (Jain, 
1986). 


Determination of Total Leucocyte Count 


Neubauer’s hemocytometer (Baker and Silverton, 
1982) was used for counting of leucocytes. 


Determination of Leukocyte Cells 


The blood samples for the determination of 
“leukocyte cell formulas" were spread on a slide with 
the help of another slide. These samples were 
examined under a light microscope at x100 
magnification by using MayGrunwald and Giemsa 
staining methods. All areas in each preparation 
were scanned and the percentage of leukocyte cells 
(monocyte, lymphocyte, neutrophil) were 
determined by counting a total of 100 leukocyte cells 
(Sahan and Cengizler, 2002; Dorafshan et al., 
2008). The cells were counted on a Thoma slide for 
determination of erythrocyte and leukocyte cells by 
using Natt-Herrick solution (Arnold, 2005). 


STATISTICAL ANALYSIS 


Results are expressed as mean + _ standard 
deviation. The levels of homogeneity among the 
groups were assessed using a one-way Analysis of 
Variance (ANOVA) followed by Tukey’s test. All 
analyses were done using Graph Pad Prism 
Software Version 8.2 and P values < 0.05 were 
considered statistically significant. 
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Table 1. The Median Lethal Dose (LDso) of Xylopia aethiopica Fruit Extract. 
























































Study Phase/ Dosage of Extract No of Mice No. of Death % Mortality 
(Animal) (mg/kg) b.w per Group Recorded 
PHASE ONE 
| 1000 5 0 0 
II 2000 5 5 100 
HII 3000 5 5 100 
IV 4000 5 5 100 
V 5000 5 5 100 
PHASE TWO 
| 1200 5 0 0 
II 1400 5 5 100 
HII 1600 5 5 100 
IV 1800 5 5 100 
V 2000 5 5 100 
LDso= 1296.15 mg/kg 
RESULT LDso = Vab 


Median Lethal Dose (LDso) Result 


The physical signs of toxicity observed in the 
animals included excitation, paw licking, increased 
respiratory rate, decreased motor activity, gasping, 
and coma which was followed by death. In the first 
phase of the median lethal dose determination, no 
mortality was recorded in the group treated with 
1000 mg/kg body weight of X. aethiopica fruit 
extract. However, 100 % mortality was recorded in 
the groups treated with 2000, 3000, 4000, and 5000 
mg/kg body weight of X. aethiopica fruit extract 
respectively. Similarly, in the second phase of 
medial lethal dose determination, no mortality was 
recorded in the group treated with 1200 mg/kg body 
weight of X. aethiopica fruit extract while 100% 
mortality was recorded in the groups treated with 
1400, 1600, 1800, and 2000 mg/kg body weight of 
X. aethiopica fruit extract respectively as presented 
in Table 1. 

The median lethal dose (LDs0) was calculated as 
geometrical means of the maximum dose producing 
0% (a) and the minimum dose producing 100% 
mortality (b). 


Where a = 1200 mg/kg 
b = 1400 mg/kg 
LDso= 1296.15 mg/kg 


Effect of ethanol extract of Xylopia aethiopica 
fruit on Hematological Parameters of Animals 
after 28 days of Treatment 


The effect of ethanolic extract of Xylopia aethiopica 
fruit on red blood cell parameters is presented in 
Table 2. No significant difference was observed 
when the packed cell volume and hemoglobin 
concentration in animals treated with lower doses 
(130 and 259 mg/kg) of the extract were compared 
with that of the control group (P<0.05). A significant 
increase was however observed in the packed cell 
volume and hemoglobin concentration in animals 
treated with higher doses (389 and 518 mg/kg) of 
the extract when compared with that in the control 
group (P<0.05). The ethanol extract of Xylopia 
aethiopica fruit increased red blood cell (RBC) count 
when compared with those of the control group 
(P<0.05). However, the elevation of RBC was not 
significant when animals treated with 130 mg/kg 
body weight of extract were compared with that of 
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Table 2. Effect of ethanol extract of Xylopia aethiopica fruit on Haematological Parameters of 


Animals after 28 days of Treatment. 












































Group A B D E 

Dose of 130 259 518 Control P-Value 
extract 

(mg/kg) 

Hb (g/dL) 15.534+1.30 | 14.85+1.78 | 19.30+0.92* | 25.95+1.02* | 13.834+1.42 0.02 
PCV (%) 42.00+3.74 | 44.58+2.61 | 46.08+2.98* | 48.934+1.60* | 41.20+3.65 0.05 
RBC 

(x10'2/L) 8.99+0.76 | 10.79+0.67* | 14.814+0.52* | 15.20+0.48* | 8.17+0.69 0.03 
MCV (FL) | 43.83+4.32 | 48.254+3.50 | 51.20+1.73 | 53.63+2.83 | 44.10+1.44 0.66 
MCH (pg) 18.55+0.83 | 19.08+1.53 | 18.53+0.80 | 19.45+0.37 | 19.40+1.41 0.61 
MCHC 

(g/dL) 34.538+1.45 | 35.6042.07 | 36.20+1.92 | 36.3041.98 | 35.88+2.55 0.74 





Values are presented as Mean+S.D, where n = 6. Values with * are statistically significant at p-value < 0.05 


when compared with the control. 


Legend: PCV = Packed Cell Volume; Hb = Hemoglobin; RBC = Red Blood Cell; MCV = Mean Corpuscular 
Volume; MCH = Mean Corpuscular Hemoglobin; MCHC = Mean Corpuscular Hemoglobin Concentration 


the control group (P<0.05). The mean corpuscular 
volume (MCV), mean corpuscular hemoglobin 
(MCH) and mean _ corpuscular hemoglobin 
concentration (MCHC) of experimental animals were 
not significantly different (at all doses used) when 
compared with those of the control group (P<0.05). 


Effect of ethanol extract of Xylopia aethiopica 
Fruit on White Blood Cell Parameters of Animals 
after 28 days of Treatment 


The effect of ethanolic extract of Xylopia aethiopica 
fruit on white blood cell parameters is presented in 
Table 3. There was a dose-dependent decrease in 
the white blood cell (WBC) and neutrophil counts of 
experimental animals when compared with those of 
the control group. The decrease was not significant 
when the WBC and neutrophils counts of animals 
treated with 130 mg/kg body weight of the extract 
were compared with those of the control group at 
P<0.05. The platelet and lymphocyte count of 
experimental animals were observed to significantly 
decrease following administration of fruit extract of 
Xylopia aethiopica at all doses when compared with 
those of the control group (P<0.05). A decrease in 
the monocyte count of experimental animals was 
observed when compared to that of control animals 
(P<0.05). The decrease was however nonsignificant 


when animals treated with 389 mg/kg body weight of 
the extract were compared with that of the control 
group (P<0.05). 


DISCUSSION 


The acute toxicity study of the plant extracts 
recorded 100% mortality at a dose of 1400 mg/kg 
body weight and above (Table 1). This shows that 
the fruit of Xylopia aethiopica might be highly toxic. 
The physical signs of toxicity observed in the 
animals included excitation, paw licking, increased 
respiratory rate, decreased motor activity, gasping, 
and coma which was followed by death. 

In this study, a significant increase was observed 
when the blood levels of erythrocyte parameters: 
packed cell volume (PCV), hemoglobin (Hb), red 
blood cell (RBC), Mean Corpuscular Volume (MCV) 
of treated animals were compared with those of the 
control group at P<0.05 (Table 2). The increase in 
the blood levels of erythrocyte parameters observed 
in this study suggested that Xylopia aethiopica fruit 
might possess possible potentials to enhance 
erythropoietin release from the kidneys, which is the 
hormonal regulator of RBC production. It also 
affects the oxygen-carrying capacity of the blood 
and the amount of oxygen delivered to the tissues 
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Table 3. Effect of ethanol extract of Xylopia aethiopica fruit on White Blood Cell Parameters of Animals after 


28 days of Treatment. 









































Group A B Cc D E 

Dose of 130 259 389 518 Control P- 
extract Value 
(mg/kg) 

WBC 

(x10°/L) 20.80+1.12 18.48+3.69* 16.4384+2.13* 12.484+1.91* 23.03+2.21 0.03 
Platelet 

(x109/L) 823.50+34.31* | 857.00+24.15* | 815.25+22.32* | 806.50+21.30* | 913.75+22.12 | 0.00 
Neutrophils 

(%) 11.38+1.50 9.45+0.84* 7.80+0.75* 6.138+1.81* 11.42+1.75 0.05 
Lymphocytes 

(%) 84.10+2.72* 83.45+5.85* 81.40+3.66* 72.20+3.04* 98.93+4.68 0.05 
Monocytes 

(%) 10.53+1.37* 11.354+1.37* 12.80+1.01 11.68+1.52* 14.65+3.04 0.05 





Values are presented as Mean+S.D, where n = 6. Values with * are statistically significant at p-value < 0.05 when 


compared with the control. 


Legend: WBC = White Blood Cell 


(Oyedeji et al., 2013; Airaodion et al., 2019c). The 
increase in Hb concentration in the animals that 
received the 389 and 518 mg/kg of extract might be 
a reflection of a similar increase in the RBC count 
since Hb concentration is a function of the total 
RBC. These results suggested that Xylopia 
aethiopica might be used to induce erythropoietic 
activity. This is supported by the study of Nworah et 
al. (2012) who reported high content of iron in the 
fruits of Xylopia aethiopica, which is about 53.8% of 
the Phyto-mineral composition of the fruits. Iron is 
required for the synthesis of heme — the main 
component in the synthesis of Hb. The lack of iron in 
the body is known to be the commonest cause of 
anemia, as a result of an iron deficiency-induced 
reduction in erythropoietic activity (Ezeilo, 2009). It 
was suggested that the  treatment-induced 
promotion of Hb synthesis, which, in turn, enhanced 
erythropoiesis, was responsible for the increases in 
the RBC indices such as Hb, PCV, MCV, and MCH 
observed in this study (Table 2). This assertion was 
supported by the study of Nwafor et al. (2009) who 
reported that the extract of the fruits of Xylopia 
aethiopica caused increases in the concentrations 
of Hb, PCV, and RBC count in albino rats. It is, 
therefore, possible that consumption of Xylopia 
aethiopica fruits by humans might help in the 


prevention of anemia, especially in menstruating 
and pregnant women. An increase in these 
parameters could be due to a direct effect of the 
extract on hemopoietic activity in these animals. An 
alkaloid, which is one of the phytochemical 
components of Xylopia aethiopica, is known to 
cause a similar effect by inhibiting 
phosphodiesterase leading to the accumulation of 
cAMP which in turn stimulates protein synthesis. It 
has also been reported that values of RBC and 
associated parameters with lower than normal 
ranges are indicative of anemic conditions while 
higher values might be polycythemia (Airaodion et 
al., 2019d, e). Thus, the 28-day treatment with 
Xylopia aethiopica fruits extract may not have the 
potential to induce anemia or polycythemia. This 
study corresponded to the findings of Nnodim et al. 
(2011) who reported the influence of Xylopia 
aethiopica fruits on some hematological and 
biochemical profiles as well as that of Abaidoo et al. 
(2011), who evaluated the effect of ethanolic fruit 
extracts of Xylopia aethiopica on hematological and 
biochemical parameters in male rats. The plant has 
also been reported to contain vitamins A, B, C, D, 
and E, and proteins together with high amounts of 
minerals like copper, manganese, and zinc (John- 
Dewole et al., 2012; Nwaichi and Igbinobaro, 2012). 


This might have contributed to its erythropoietic 
activity. 

The results of this study also revealed a significant 
decrease in the white blood cells parameters and 
platelet of animals treated with Xylopia aethiopica 
fruits when compared with those of the control group 
at P<0.05 as presented in Table 3. White blood 
cells, platelet, neutrophil, and lymphocytes are used 
to provide useful information for diagnosis in the 
routine clinical evaluation of the state of health of a 
patient. Changes in the hematological system have 
a higher predictive value for human toxicity (Chike et 
al., 2018). This might be an indication that Xylopia 
aethiopica fruits might be toxic. It has been 
emphasized that a high percentage of WBC 
especially lymphocytes are associated with the 
ability of the animals to perform well under very 
stressful conditions (Airaodion et al., 2019f; 
Airaodion and Ogbuagu, 2020). This decrease in 
the WBC and percentage lymphocyte counts 
observed in this study might suggest that the extract 
did not elicit a stress response. This might also 
imply that Xylopia aethiopica fruits may weaken the 
immune system through many cytokines regulation. 
Recently, Ogbuagu et al. (2022) reported that 
ethanol extract of Xylopia aethiopica fruits induced 
oxidative stress in Wistar rats which is capable of 
subduing the immune system. The mechanism by 
which Xylopia aethiopica fruits decreased WBC 
parameters was not clear but might be due to the 
presence of Xylopic acid (Woode et al., 2011). 

A significant decrease in the neutrophil count of 
animals treated with 259 mg/kg body weight of 
Xylopia aethiopica fruits and above when compared 
with the control animals probably indicated that the 
body’s ability to attack and destroy invading 
bacteria, viruses, and other injurious agents 
(Phagocytosis) was compromised. The significant 
decrease in platelet count at P<0.05 observed in 
animals treated with Xylopia aethiopica fruits at all 
doses when compared with the control group might 
be an indication that extract of Xylopia aethiopica 
fruits inhibited the actions of platelet-activating factor 
(PAF) and thus the blood clotting potentials. It could 
also be an indication that it has the potential to 
down-regulate thrombopoietin production (Airaodion 
et al., 20199). 


CONCLUSION 


The findings of this study indicate that Xylopia 
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aethiopica fruits have erythropoietic properties and 
can be used to boost blood levels, especially in 
anemia patients. However, the plant extract 
possessed the propensity to weaken the immune 
system due to the significant decrease observed in 
the white blood cell (WBC) parameters. 
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